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WHAT IS CLAIMED ISs 

1- A spherical semiconductor device comprising a 
sphekcal semiconductor lement, said element 
comprXySing: 

on \ or more electrodes on a surface of said 
element A and 

spherical conductive bumps formed at the 
positions oV said electrodes. 

2. A aevice according to claim 1, wherein said 
electrodes are\so arranged as to contact a common 
plane . 

3. A device ^cording to claim 1, wherein said 
spherical bumps constituting a group to be connected 
to the outside, protrude above said spherical 
semiconductor element such that there is formed one 
of no gap and a predetermined gap between one of a 
plane an d a spherica l surf^e capable of contacting 

""said group" of spherical bumpsC and the surface of 
said spherical semiconductor element. 

4. A device according to claim i, wherein said 
spherical bump is made of a refrac\pry metal having a 
melting point of not less than 550^ 

5. A device according to claim Awherein said 
electrode is made of a material selecte^rom the 
group consisting of aluminum, copper, and ^ alloy 
containing at least one of aluminum and copper, and 
said spherical bump is made of a mat rial selected 
from the group consisting of gold, platinum, 
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^lladium. silver, copper, aluminum, nickel, and an 
alW containing at least one of gold, platinum, 
pali^adium, silver, copper, aluminum, and nickel. 

A device according to claim 1, wherein said, 
spheric^ bump is made of a low-melting metal having 
a melting\)oint of not more than 45ot; . 

7. A-dWlce according to claim 6, wherein said 
electrode is We of a material selected from the 
group consisting of aluminum, copper, and an alloy 
containing at leaW one of aluminum and copper, and 
said. spherical bump\is made of a material selected 
from the group consisting of lead, tin, Indium, 
bismuth, zinc, an alloyXcontaining at least one of 
lead, tin, indium. bismutV and zinc, and an alloy 
mainly containing one of go\i-silicon alloy, gold-tin 
alloy, and silver-tin alloy. 

^ A device accor ding t o c\aim 6 , wherein ajL 

least one metal layer selected frok the group 
consisting of titanium, tungsten, tiWum-tungsten, 
nickel, chromium, gold, palladium, copper, and 
platinum is formed on said electrode. 

9. A device according to claim 1, wheVein said 
electrode is connected through said spherlcX bump to 
an electrode of one of a ceramics substrate, a\ii m 
carrier, a silicon substrate, a printed circuit\ard. 
a lead frame, a semiconductor chip, and a spherical 
semiconductor element. 

10. A device according to claim 9. wherein said 
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spherical bump is made of a refractory metal and 
corrected through a low-melting metal to an electrode 
of orieof a ceramics substrate, a film carrier, a 
silicoksubstrate, a printed circuit board, a lead 
frame, a ^semiconductor chip, and a spherical 
semiconductor element, and the difference in melting 
point between\said refractory metal and said 
low-melting metal^is not less than sot:. 

11. A device\ccording to claim 1, wherein said 
spherical semiconduc^r element is encapsulated with 
an encapsulating material. 

12. A device accordjW tfwl aim 1, wherein said 
electrode has a shape selected from the group of a 
trapezoid, a polygon having at\east five sides, and 
a circle. X^ 

13. A device according to clalm\l, wherein said 
electrode has an area equivalent to tb\area of a 



circle having a diameter not less than 3%\^f 
diameter of said spherical semiconductor element. 

14. A device according to claim 1, where^said 
spherical bump is made of a refractory metal coai\d 
with a lo SSL rjrne It i jri g_m.e t a 1 . 



d/Hr^ rS^A method for fabricating a spherical 
semicondu^rdevice haying spherical bumps on 
surface electr^of a spherical semiconductor 
element, comprising C*^ steps of: 

temporarily arrangin>scohduct ive balls for 
forming said spherical bu.pXnan arrangement 



33 - 



NOU-26-2001 15:05 CONNOLLY BOUE LODGE 8.HUTZ 202 293 6229 P 05/06 

^bstrate at positions respectiv ly corresponding to 
said sur^ce electrodes; and 

transferrin sa i d conductive balls onto said 
surface electrodesNo join. 

16. A method according to claim 15. wherein said 
conductive balls are transferred from said - 
arrangement substrate to said surface electrodes 
while the position of each of said conductive balls 

on said arrangement substrate is regulated. 

17. A method according to claim 15, wherein said 
conductive balls are transferred from said 
arrangement substrate to said surface electrodes such 
that a predetermined gap is formed between a surface 
of said arrangement substrate and a surface of said 
spherical semiconductor element. 

18. A method according to claim 15, wherein said 
con d uc tive balls are tr ansferred onto and joined to 



said surface electrodes iy thermo-compression bondTn^ 

19. A method according to claim 15, wherein said 
conductive balls are transferred onto and Joined to 
said surface electrodes by melting. 

20. A m ethod according to claim 19, wherein each 

of said conductive balls are transferred onto and 

joined to each of said surface electrodes after one 

of the surface electrode and conductive ball is 
coated with a flux. 

21. A method according to claim 15, wherein 
conductive balls are arranged on said arrangement 
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substrate to correspond to electrodes of spherical 
semiconductor elements, and said conductive balls are 
transferred onto said spherical semiconductor 
elements at once from said arrangement substrate to 
form bumps. 
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